Materials and Methods
The project, which extended over four months, was carried out at a Glasgow 800-bed teaching hospital with wards for all of the major specialities with the exception of paediatrics. During this period 20,500 specimens were examined in the bacteriology diagnostic laboratory.
Since only 0-8 % of Serratia marcescens strains can ferment lactose rapidly (Edwards and Ewing, 1962) , each of the above specimens was plated on MacConkey's agar (Oxoid MacConkey no. 2-CM 109) and any organism which appeared as a nonlactose fermenter or weak lactose-fermenter after overnight incubation on this medium was selected for further biochemical investigation. The tests used, which were all standard methods based on the work of Edwards and Ewing (1962) and Cowan and Steel (1965) , are shown in Table I . A total of 219 organisms which were apparent non-lactose fermenters or weak lactose fermenters were submitted to the entire battery of tests. In addition, there were many organisms which, although appearing as non-lactose fermenters on the MacConkey screen, were obviously from their appearance on the accompanying diagnostic routine blood agar plates either swarming Proteus or pigmented Pseudomonads. In these cases a few simple confirmatory tests sufficed for the purposes of this study. As a further safeguard against missing any Serratia strains during this period, another 276 consecutive organisms which were lactose-fermenters on the MacConkey medium were tested for deoxyribonuclease (DNase) production since this is a characteristic of Serratia marcescens (Black, Hodgson, and McKechnie, 1971) and any strains giving a positive or weakly positive result were fully investigated biochemically by the tests shown in Table I Table III shows the antibiotic sensitivities of the isolates. All were resistant to ampicillin and cephaloridine and sensitive to kanamycin, gentamycin, and carbenicillin. The degree of sensitivity varied to tetracycline, streptomycin, nitrofurantoin, nalidixic acid, and colomycin.
In Table IV the bacteriological identity of the 219 non-lactose fermenters is given and also the additional number of swarming Proteus and pigmented At the outset, it must be appreciated that, in bacteriology especially, the comparison of data from different sources is fraught with danger. This point has been emphasized recently in a leading article (Lancet, 1970) where it was shown that results from different centres could still vary even when identical material was being examined bya standard technique. It follows, therefore, that it cannot immediately be assumed from the figures presented in Table V that the incidence of Serratia, both absolutely and relative to the other members of the Klebsiella-EnterobacterSerratia group, varies widely from area to area. Indeed, two of the groups of workers cited in the table themselves tread cautiously in comparing their results with those of other series. Weil, Benjaminson, and de Guzman (1964) , for example, make the point that much of the literature on the KlebsiellaEnterobacter-Serratia group is of little value because of confusion in nomenclature and lack of detailed description of organisms involved, and Braunstein, Gibson, and Tucker (1969) are puzzled by the fact that the relative proportion of Enterobacter species in their series differs from most other results published previously.
Notwithstanding these difficulties, it is certainly possible to gain a reasonably accurate idea of what is happening elsewhere, and the veritable spate of publications from the USA in recent years naming Serratia marcescens as a pathogen (Atlas and Belding, 1968; Dodson, 1968; Nelms et al, 1968; Ringrose et al, 1968; Allen and Conger, 1969; Alexander etal, 1969; Altemeier et al, 1969; Cabrera, 1969; Quintiliani and Gifford, 1969) would certainly indicate that the organism is a fairly common cause of disease in that country. Our own impression, however, which incidentally was shared by all of the British bacteriologists with whom we had discussed this topic, was that Serratia marcescens is an uncommon, if not rare, clinically significant isolate in the bacteriology laboratory in this country.
In order to verify that this was indeed so in this laboratory, and that Serratia marcescens was not merely being dismissed either as clinically inconsequent or as an unidentified coliform organism, we chose to identify every single organism, irrespective of its clinical significance, which could possibly be Serratia marcescens. The figure in Tables II and III of 10 organisms, three of these from one patient, in a period of four months, represents, therefore, a value which one would expect to be in excess of that which would have been found if normal procedures in bacteriological reporting had been followed. Even allowing for this, however, and for the difficulties of comparison which we have already mentioned, we were still rather surprised to find as many Serratia as we did.
Much more surprising, however, was the finding that in five of the eight patients the Serratia marcescens isolated was possibly behaving as a pathogen, although it is difficult to be certain about this as ours was a retrospective assessment. The details of these cases are given below and summarized in Table II From the case summaries it can be seen that in cases 1, 2, 4, 5, and 8 the Serratia was possibly implicated as a pathogen and in cases 3 and 7 was merely a contaminant. The assessment of case 6 was rather more difficult, although we have said that in this instance the Serratia isolated was probably not a pathogen.
If, however, we accept that Serratia marcescens is isolated in the laboratory more commonly than is realized and that many of these isolates may be assuming the role of pathogens, it becomes extremely difficult to account for the fact that there are so few reports involving this organism in the British literature. It can certainly be appreciated that in the busy routine laboratory many of these isolates causing minor infections may be reported as 'coliforms' but it still does not explain the lack of major outbreaks of infection due to Serratia which are apparently so common in the USA. since in these instances one would expect the causative organism to be fully identified.
In many of the American reports, the tendency has been for Serratia marcescens to behave as an 447 opportunistic pathogen, affecting mainly patients who are debilitated after major surgery or whose natural defence mechanisms have been depressed by steroids, cytotoxic drugs, or broad-spectrum antibiotics (Dodson, 1968; Altemeier et al, 1969) . It has also frequently contaminated items of hospital equipment and caused subsequent nosocomial infection (Ringrose et al, 1968; Johanson, Pierce, and Sanford, 1969) . In this country, however, in similar situations the opportunist has almost always been Pseudomonas aeruginesa (Phillips, 1967; Tinne, Gordon, Bain, and Mackey, 1967) and not Serratia marcescens. This, of course may simply be due to the fact that Ps. aeruginosa is less common in the USA than in Great Britain but we have been unable to find any reliable studies in the literature to support this unlikely contention.
There is, however, complete agreement between British and American workers that opportunistic Gram-negative infection is a commonplace occurrence, and it should therefore be interesting to see whether, as time elapses, Serratia marcescens will come to achieve in this country the relative prominence that it has attained in the USA in recent years.
